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Abstract of JP6296035 
PURPOSE:To provide a manufacturing 
method for a photodetector, on which optical 
coupling coefficient and light-receiving 
sensitivity are improved and a highly efficient 
semiconductor electronic device is used. 
CONSTITUTION:^ this photodetector 
consisting of a MESFET 20 formed in such a 
manner that an electrode becomes both sides 
of a semiconductor substrate 10, a light- 
introducing window, which reaches the lower 
part of the MESFET 20 from both sides of the 
semiconductor substrate 10, is provided on the 
part corresponding to the MESFET 20 of the 
semiconductor substrate 10. As a result, the 
light impinged upon the MESFET 20 can be 
made incident from the non-electrode side via 
the light-introducing window 30, and the light 
can be impinged efficiently. 




mm 



Data supplied from the esp@cenet database - Worldwide 



(19)B*flW*tt/r CJ P) 02) £fc §fj 4# & ^ (A) 



#11^6-296035 

(43)4>I8 B ¥)£ 6 ^(1994)10^21 B 



(51)Int.Cl. 5 

H 0 1 L 31/10 
27/146 



F I 





8422-4M 


HO 1 L 


31/ 10 E 








7210-4M 




27/ 14 A 












mimomz ol 


6 


JD 


(21 


#^¥5-80877 


C71)ifel!A 


000004226 












B*m««IS«c^tt 






(22)UdHB 


^5^1993) 4 ^ 7 B 




M^^BaE^Bi-Te i 


f 6t 








(72)f£HJ3# 














mSta5^WBBEF*9^BT 1 TB 1 


#6*f 


B 




















tfi*JII ffi± 












JKJS^FftffllEf^Hj 1 TB 1 


#6*t 


B 




















no JE$L 












m&^Km&nmm 1 tb i 


#6*t 


B 


















(74)RHA 









(54) im&zm ym&&mf*<omm>ik 

(57) 

5J: 5 l£Jgfig$;h,fcME S FET 2 0^6ftS3fe*Hi» 
t^4ol^T, 0 COME SFET2 0 teStfJES'*- 

ET2 0©T<W-*^S#*7JBifc3 0&1t»1tZ.b\Z. 
XV , MESFET20CAlt^6*^ #»AJB3£ 




(2) 



M¥6- 2 9 6 0 3 5 



\m& s ix^^i^fVM * a*?> ft ■ 

^*^^4^#W^^<-f ^^»JSi"*»»te. BE 

IHfo 

[ft** 2 ] mi <D*m&m±\^ mm i 
[ayioflmftKn] 

[0 0 0 1] 
[0 0 0 2] 

(OEIC) dSHmSixTt^ (W^.tfx IEEE J. Light 
wave Tech., Vol.8, 846 (1990) M.Dagenaise et al . , M 
Application and Challenges of OEIC Techno logy: A Re 
port on the 1989 HiltonHean Workshop "# Eg) 0 U/^ 30 

[000 3] — MESFET, HEMTWi* 
t^M^^t^iafttilSt LX^^OE I C 
fc«*S*tT*3!K rcofll/SlcJ;*^ #8*fcb»&tf« 

-56 (1992). JEf» M r^-f^ciR- ^yiSfV^^H 40 
[0 0 0 4] B2ttttidSLfc«*0*tfca»<0— i 

i ^in a ic^— hm® 2 S y-^ti3Rr;K^ 

£*5J:5fcftUtV5. roW/fiTte. AWSttfcft 
at-?iJffli-5 - £ 36 s -e t ft i *b ^ 5 HUB** *> o fc. so 



[0 0 0 5] *WE*tftttl»^*5l^T. 3t*s*«* 

[0 0 0 6] ^(Z)J:5{l, 3te*S*E^Jiffiiffl^e>A#t* 

fc. 
[0 0 0 7] 

[0 0 0 8] 

^^^T»^»-r5**Affl«*»*t/t3fe1*ai». &I>* 

\zm i Bt» i <D*mw-m<D^*m$im 

p>ftS5t«ai»^M3S*«fe«:»3BrSc 
[0 0 0 9] 

[f£/B] *5SM36«(cj:ntf. *m»n*y f '<'< 
A*tS J fr-5r.i:^Bjjg^^o. ft£^5&{-AM£i*:<5r 

AfflJR«r»*i-SCfc^lBfcftB, *tttBft¥*#« 
[0 0 10] 

-r^^r% r : xii^M^M ^ i ixme s f 

ETSrffl^fcfl*Srf, H*. 10f4*«#li«-Cft 
IP % G a A s 1 1 ±(C y ^ K— a A s 5/ 7 7 
ill 2. y y K— ^A 1 G a A s x^fy^ h 
1 3 Sl^V^^ ^f^Sffi > > K-I/G aAsfl4^S 
lLXioX^S„ 20liMESFETX^>^ 
miB^<^f ^{^Mffl y > K-^G aAs«14C, 

3. Kwyffl*»M2 4, y-Mi2 5, 



(3) 



flSMIHsf 6 - 2 9 6 0 3 5 



3 0tt**Affl«t?*>5. MESFET20l:^ 

j£^&^5K>^##St£ i o co 5 ;y K-^G a A 

[ o o 1 1 ] in 3 nm i ©**tb»^«jfixasr*-r t 

[0012] £i* „ GaAsffll 1 ±iiy V K-^G 
aAs^777il 2 £200 n m N y V K~ 1 G a 
Asxyfy^h^'Il 3*100 nnu T^-f^fE 
Sffly y K-^G a A s 1 1 4 45000 n m, MBE^M 10 
OCVD*aoXlB»ailt*ift:ifil O^f^M 
t5 (H3(a) ) o *i#l«loi:, 7^hl/ 

p!2lftr;f^/H2 2S:Mt5 (0 3(b) ) o 

[0013] *i^w, Nifoy-hM^lu 

h«« 2 5fc**t5 (0 3(c) ) o Ifcfc, 

*l2 3WKWy^I»|24«U 

K^^il±^S i Oz «<7>T=-/HS»JR«:8fJI 20 
It, 800 2 0ft<DmmtT~—/U&?ftj;5 (0 3 
(d) ) o 

[0 0 14] tWBT=— /l^ftfllBI (0^"f) 4 

K u-f 2 7 SrJgjS; U MESFET20 *f^» 

-T5 (0 3(e) ) o 
[0 0 15] Sf II, ^iMfii ooli^b, 
h is is* V*:~?^Z t LT, Si^4iPfcR I E 

1 3 ^ X% G a A s 1 1 V K— ^G a A s /< 30 

y77ll 2Srxyfy^LT, MESFET20WT 
*Kyft»7JB* 3 0 «:ggtf\ 0 l ic^-T J: b ft%tfttt« 

[0016] *HJB«-efi. G a A s Sfi 1 i &t*y V 

K-7 p GaAs^jy77ll2WU ^^f^F 
5"<J1 13t UTA 1 G a A s SrJB^fcj&K G a P. I 
nAs, InP.AlGaP. InGaAs. InAl 

ESFET^^fc^\ ^t'^^rv/^/^^^-r^/W* 40 
tt6ME S F ETT^^Kit*# 5 C 

[0 0 17] 0 4^*^0J^2^^iJ£^-r i b^ 
T% ^rtWiMi'T^^^ltHEMT^^ 
/cM^tf-To 0*. 4 0f*^#gtRT*fc!9. In PS 
fi4 1 ±(-y V F—y* I n P/<^^ril4 2&tfy > K 
— ^ InAlAsx yf-^f* V y/<M 4 3 $r3Mi It 
4oT^5 0 4fc, 5 0liHEMTT*fc^ BtrE*** 
Sffi4 0 _h^ x y V K— "? I n G a A s ^^^^J§ 5 
1. nSlnAlAstmi52, y - * /H 

KHyffl*»M5 4, y-ht»5 5, V so 



-*®^5 6 RXf K U*f yli 5 7SrfHRLTioTl> 
5 0 *fc, 6 0li*#AMtfo^ HEMT5 0» 
Jfti:5ffi5K>¥*ttSffi4 0<O5*>* yvK-^inP 
/<y77i4 2St^4Sjxt4ot^5, 
[0 0 18] H5ttH4t03t«ffl*(0«5gXSS:^-rt 

[0019] tf, inPifi4iic;yF-yin 

Ps<v7tM4 2*200 nnu y ^ K— ^ I nA 1 As 
=^ h ys<m 4 3*200 nm. /yF-Zln 

GaAsf^l51^50nm, nSlnAlAs 
SrHfe*SJi5 2 x y-^KK^fflnllnAlA 
s*i#I»tfnIInGaAs2|£*fM5 8^ MB 
E^MOCVDflCjlotl&ait^ (0 5(a) ) 0 
[0 0 2 0] *lw v h h*-^^^ tLt, ^ 

il^^V^cRIEia^ y*s<"t XftM<Dti#)<D 

t^xLy^sf^ftteo (05(b) ) 0 m^, 7* hi/ 

^h^^^ttt, AuGe/Ni?(7)t-;^^ 

KWyli5 7»« (0 5(c) ) 0 
[00 2 1] 7^- h ^v 5 * hSr^** <t Ut> R 

IE9I:J:^ y-hiiTSoy-*^MKKyi 

nil nAlAs^*IMnII n G a A s 
if58£r, nilnAlAst : FTOl5 2ltti 

Sr**1-5 (0 5(d) ) . 
[0 0 2 2] h hS:^*^ £ tt N > 

3 h^-ti»»T i /P t/AuZtimigLXtV -7 h 
t7Lt, y-hlt5 5l:MU HEMT5 0^ 

s-rs (05(e) ) 0 

[0 0 2 3] MtW^ ^i#IS4 0^II^f), 

h l/^ h^r-^^^ t Ut, Srffll^fcR I E 

4 3^T% InPli4lMyyK-7 P InP/^7 7 
7l4 2*3:yfy^Lts HEMT5 0(DT^CM 

[0 0 2 4] *H16*»J-ett. I n PSI4 l&UV > K 
-/I nP^^77i4 2l^tt, xyfy^hy 
Al43tttInAl As^ffll^ GaAs. I 
n A s N I n G a A s N I n A 1 A s N Al GaAs? 

[0 0 2 5] E6fi*3BM^3oHJ6^JS:^i-ta) 
T% r : fli^IMf r/^ ^ t LTHB T Srffl^fc 
WSr^i". 0*. 7 Of*¥«f*:K4E-efc0s GaAsS 
S7 1ifls /yK-7'GaAs/^77l7 2Wy 
V K-y"A 1 G a Asx^y^ h y/«7 3 SrSTB 
Lt4ot^5, ^^c. 8 0fiHBTtfcO, mffE*?» 
^S«7 0±iC N yyK-T'GaAsaU^TOft: 



(4) 



- 2 9 6 0 3 5 



18K nlGaAs*tftl8 2, p^AlGaAs 
^-xm*m#ms 3. nlAlGaAsxv^^ 
I#i8 4, ^t»8 5, 8 6, x^^i|f87 

Its 9 0li**A18tfcl HBT8 0(I^lSt5a5 
70^)^, K-^G a A s /< y 7 

[0026] m 7 i*h 6 <ofts*a*ojKitie&^-r t 

[0 0 2 7] £i* s G a A s Sj£ 7 1 ±CI/ > K— ZfG 10 

n iru /yhWAlGa 
Asxyfy^h7^ 0 i7 3^100 nm. /^K-^ 
GaAs3^^ffl**#|8 1i:200 nm, nMGa 
A s ^^#Jf 8 2 £100 n uk p MA 1 G a A s X 
ffl*»(M8 3t5nm, nSA 1 Ga As^vy^l 
^#»:l8 4^2 0nm, MB E-^MO CVD^I^io 

xmamm-r^ (07(a) ) . 

[0 0 2 8] h l^v^^ h£^^^ t UT, Jjfe 

^^^^ffl^fcR I EfclJ:«K ivy^«*!8 
A&T&fStfTZ (0 7(b) ) o ftf-. S i O2 SrJBU^clh 20 
-fKfra— /HOI. 10 2HMt^ t-^y^ 
lg^AuGe/Ni«U Ar^yy^<t 
5. xvy^i|i8 7^Mt6 (0 7(c) ) o 

[0 0 2 9] -7*V Y&-**# t IT, A 

r;U -<—^mMS 5, 8 6»*U ^ 

<bf^ fiS^^^ffl^^R I EtcJ:*?^-;*^^ 

^V^U ^-^ffl*»*l8 3t*at5 (8 7(d) 

) o 

[0 0 3 0] h I/v?^ Y^^^7 t It, ^ 

-;^ISWAuGe/N i iifMKRtfy 7 h ^"^7 so 
LT, n^^li88, 8 9^MU 7* 
V V*^*t t IT, IH^^^fcR I E 

l£J:0*^IIMH**fTfci\ HBT8 0 4f»t5 (0 
7(e) ) . 

[0 0 3 1] ftffed, 7 0 (0*H36»e>. 

h hSr^-*^ t SI^^l/^cR I E 

7 3tt\ GaAsSS7lHi;yyF-7 , GaAs/< 
-/^ril7 2^x y fy^LT, HBT 8 0<7)TSftt-3t 
*Afli3fc 9 0 Srgg«\ Hi 6 K^1*J: o *#ttfcB»4:# 40 

[0 0 3 2] &2b\ ^lOMflTft* I n P&K^JE^fc 

m&i^hs m2<Dmmmtmm(D^^^>'^^hyy<m 

[0 0 3 3] 



^<>f ^^Al+S*^**x #»Afflf6*iiLTWS<Z>* 

[0 0 3 4] *»W^««*ifetrj:*ttf. ill go 
^pTlB^i-5SB20**ft:JiS:8W-rsxat, S2 

W^.tf^tx^V'^iaRtbSrlOO — 1000^1- 

[0 1 ] *5SM^*tftU«^!B l «ojlJfi«Sr^i-|lrffiH 

[0 2] S§3fe^3tettttJ*^-««r^i"»rM0 

[0 3] H 1 O^U«^IHigXS4r^i-0 

[0 4] ^MO**Ul»oJ(S2^**«fc^rWrffiBI 

[0 5] 0 4<7)5fe«tti«^85!aSXS*^-Mg 

[0 6] **M<03fe«ai*^fB3 0||JfiWS:^-r»rffiH 

[07] H6^^aw^sskxa%^i-B 

ffi*<DK9il 

1 0, 4 0, 7 0-4i#SE 11, 7 1-GaAs 
mWL. 12, 72-yyK-^GaAs/<y77i, 1 
3, 7 3 — y ^K— y"A 1 Ga Asxyfy^ h 
Jf, 14-f^X«ffl;yK-7 P GaAs|, 2 0 
-MESFET, 2 1 -IWpS, 2 

1. 2 5, 5 2 6, 5 

8i s 2 7, 5 7-KK ylS> 3 0, 6 0, 9 0- -3fe 
*AJB&* 4 1-1 nPSfe 4 2-;yK-/lnP 
^^rJI. 43-7>F-/InAlAsxyfy^ 
^hy^i, 5 0-HEML 5 1 - J V K— ^ I n G 
aAsft^is 5 2-nSlnAlAsl^ftg 
5 5 4-KHy^Sft 

8 0-HBT, 81-yyK-^GaAs3U^ 
ffl*»ftls 8 2-nlGaAs^I, 83-pS 
A 1 G a A s ^— *JB¥»f#sK 8 4 -nlA 1 G a A 
s=-$*yfim*mftm. 8 5, 8 6-^li, 8 7 
-3i$ 2/*WbU 8 8, 8 9-^^^lg 0 



(6) 



#M¥6-2 9 6 0 3 5 




